28 Intrauterine growth restriction (IUGR) is a serious condition which impairs the 29 achievement of the fetus full growth potential and occurs in a natural and severe 30 manner in pigs. Knowledge on skeletal muscle morphofunctional phenotype and its 31 molecular regulation in IUGR pigs is important to understand postnatal muscle 32 development and may help the establishment of therapies to improve skeletal muscle 33 growth in those individuals. To investigate the impairment of skeletal muscle 34 postnatal development due to IUGR, we evaluated the histomorphometrical pattern 35 of the semitendinosus muscle, the Myosin Heavy Chain (embryonic, I, IIa, IIb and IIx 36 MyHC) fiber composition and the relative expression of genes related to myogenesis, 37 adipogenesis and growth during three specific periods: postnatal myogenesis 38 (newborn to 100 days of age), postnatal development (newborn to 150 days of age), 39 and hypertrophy (100 days to 150 days of age), comparing IUGR and normal birth 40 weight (NW) pigs. Growth restriction in utero affected muscle fiber diameter, total 41 fiber number and muscle cross sectional area which were smaller in IUGR pigs at 42 birth (P < 0.05). Even though the percentage of MyHC-I myofibers was higher in 43 IUGR females at birth (P < 0.05), in older gilts, a lower percentage of MyHC-IIx 44 isoform (P < 0.05) and the presence of emb-MyHC were also observed in that 45 experimental group. Regarding the pattern of gene expression in the postnatal 46 myogenesis period, growth restriction in utero led to a down regulation of myogenic 47 factors, which delayed the expression of signals that induces skeletal muscle 48 myogenesis (PAX7, MYOD, MYOG, MYF5 and DES). Taken together, the muscle 49 morphofunctional aspects described and their ontogenetic regulation define the 3 50 possible molecular origins of the notorious damage to the postnatal musculature 51 development in IUGR pigs.
170 As the whole semitendinosus muscle in both 100-d and 150-d old is large and very 171 heavy, it was unfeasible to manipulate them at the slaughter house. Therefore, the 172 information on muscle area, and consequently total muscle fiber number, is missing 173 in those experimental groups.
Muscle fiber diameter 175 The diameter of the muscle fibers cross section [28] 277 PCR efficiency and R 2 values are shown in S1 Table. 278
The relative gene expression analysis was calculated using the 2 -ΔΔCt method The organs weights and the brain to liver weight ratio of the newborn piglets 303 are shown in Table 3 . All organs of NW piglets, including the brain, were heavier 304 than the organs of their IUGR counterparts (P < 0.01). The brain to liver weight ratio 305 was increased in IUGR piglets (P < 0.05), which confirms the occurrence of 306 intrauterine growth restriction. NW animals presented higher body weight at birth (Fig   307 2) , and these differences were maintained throughout the postnatal period (weaning, 308 nursery and grower/finisher) (P < 0.05).
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Even though muscle fiber diameter and density as well as muscle cross-335 sectional area were different in the newborn animals, these differences were not 336 apparent over time, as both NW and IUGR animals showed similar muscle fibers 337 diameter and density at 100 and 150 days of age (P > 0.05).
339 Evaluation of muscle fiber types 340
The NW group presented emb-MyHC protein isoform only at birth; this fiber 341 type was absent at the later stages of postnatal development (Table 5; Fig 3) .
342 However, IUGR animals presented different fiber type composition, as emb-MyHC 343 could also be detected in 100-d and 150-d old females (Figs 3B and D) . At birth, the 344 IUGR piglets showed almost the double of the proportion of MyHC-I (slow-twitch 345 346 Fig 4A) . No other significant 383 differences were observed in the expression of the genes associated with muscle Organization fetal growth charts: concept, findings, interpretation, and
